Abstract -Engineering educators and students are at the interface between biomedical engineering technology and the developing world. Through service learning efforts and organizations like Engineers Without Borders and Engineering World Health, engineers find themselves asking questions about ethics and standards as they relate to the developing world. The goal of this session is to begin a dialogue about ethics and standards for biomedical engineers working with people in the developing world and to start the process of developing guidelines that will inform their practice. This session will use a case-based and education-focused strategy to begin this dialogue. The session will utilize facilitators with expertise in these areas to discuss various case studies. They will attempt to address questions about biomedical engineering ethics and standards in the context of economic and logistical constraints. The output of this dialogue will be direct input to a workshop on biomedical engineering ethics and standards in the developing world and will be the foundation for a consensus for guidelines for engineers practicing in the developing world.
INTRODUCTION
On January 24, 2006, tens of thousands of people gathered in Caracas, Venezuela to protest globalization at The World Social Forum. The Forum, set to coincide with the World Economic Forum, attracted protesters from around the world voicing their opposition to, among other things, the fact that everything is becoming standardized across the world. While standards are usually hailed as the cornerstone of improvement in engineering, is that true? Or, do the protesters have a point?
As a specific example, defibrillators are covered by the standard ANSI/AAMI DF2. Among hundreds of other things, defibrillator batteries must retain full capacity at zero degrees centigrade, being able to provide three discharges in three minutes (standard DF2-4.3.7). Not surprisingly, batteries that can meet this standard are fairly expensive. The batteries for a defibrillator can cost $200-$300 dollars to replace. Is it ethical to globalize this standard, when a cheaper battery could be produced and meet most of a developing nation's needs. The cheaper solution would be substandard, but could reach many more people.
What our the ethical obligations for engineers working in the developing world? Is it acceptable to promote substandard medical equipment, or is this exploitation? What is the proper role of standards and globalization? These questions and more will be discussed at this special session.
GOAL OF THE SESSION
The goal of this special session is to begin a dialogue among engineering educators about ethical issues regarding biomedical engineering and medical technology standards applied in the developing world. This goal of this dialogue is to increase the awareness of those engineers working with people in the developing world and to begin to develop guidelines that will inform their practice. Also, a goal of the session is to explore the negative and positive impact of the application of internationally accepted standards such as ISO in the developing world (as mandated by the 1994 WTO agreement on technical barriers to trade), and the creation of economically sensitive standards.
DESCRIPTION OF THE SESSION
The main questions to be raised in this session are as follows: Topics to be raised surrounding these questions will be casebased and education-focused, largely around the capstone senior design experiences and the Engineering World Health Summer Institute and Engineers Without Borders.
SESSION AGENDA
The tentative agenda of the session will be as follows:
• A facilitator with expertise in ethics will introduce panel members and some case studies in ethics they have encountered. Panel members will briefly discuss these case studies of biomedical engineering practice in the developing world.. This will also include a discussion of the development of medical device standards in the developed world and their application to the developing world.
• The facilitator will then guide the session attendees through an exploration process whereby they can structure decision-making that lead to guidelines for practice and standards especially in senior design classes and extracurricular activities like EWH and EWB..
• Session attendees will then analyze the given case studies or use their own examples. These analyses will be constrained to the structure outlined in item 2.
CASE STUDIES
Examples of case studies often include the conflict between cost and performance of medical equipment. For example, is an acceptable failure rate of a reconditioned medical device? What standards are acceptable in a low cost alternative medical device based on current technology? What constitutes adequate assistance for healthcare practice in places of extreme poverty? Panel members versed in the principles of social justice and medical ethics will present specific case studies to generate dialogue based on these kinds of questions.
ANTICIPATED AUDIENCE
All engineering faculty could benefit from engaging in this dialogue about their practice. This session will be focused somewhat on the capstone senior design experience. Those interested in service learning who may want to explore international opportunities will be interested. Those with Engineers Without Borders or Engineering World Health chapters also may want to attend to explore their own case studies. Those interested in globalization will add to the discussion about ethical practice in the developing world. Although this session will have a biomedical engineering slant to it, other engineering disciplines will contribute their own perspectives and cases.
EXPECTED OUTCOMES
This dialogue will be direct input to a workshop on biomedical engineering ethics and standards in the developing world. The goal is to create a periodic forum for this kind of ethical question. The long term goal of this dialogue is to bring a consensus for guidelines for the engineer practicing in the developing world.
JUSTIFICATION
This topic may not lend itself well to didactic presentations and the session panel members want to have this special session to attract as many voices to this dialogue as possible. This facilitated discussion format is well-suited to increasing the number of voices heard. It helps the attendees by actively engaging them in the decision-making process related to this kind of ethical question.
